Effects of periparturient vitamin A supplementation on vitamin A concentrations in colostrum and milk from dairy cows, and plasma retinol concentrations, feed intake and growth of their calves were studied.
had significantly higher vitamin A concentrations in colostrum and milk than multiparous cows on 1, 5 and 15 days after calving. No significant difference in plasma retinol concentrations of calves from cows among treatment groups was observed.
The supplementation for cows had no significant effect on liveweight, daily gain and feed intake of their calves during 90 days after birth.
Plasma retinol concentrations of calves on 90 days of age were positively correlated with daily gain and starter intake after weaning.
Although 700,000IU/week vitamin A supplementation from 60 days or 30 days for cows before expected calving increased vitamin A concentrations in colostrum and milk, it had no effect on plasma vitamin A content and growth of their calves. It is suggested that calves ingested more calf starter had better liveweight gain and higher plasma retinol concentrations.
Animal 
Treatment
Primiparous and multiparous cows were assigned into one of the three following groups: 1) control group (4 primiparous and 3 multiparous cows), 2) 700,000IU of retinol palmitate (Rovimix A-500, Japan-Roche Inc., Tokyo) were supplemented in diet at weekly intervals from 30 days before expected calving (s. 30 group, 4 primiparous and 3 multiparous cows) and 3) 700,000IU of retinol palmitate were supplemented in diet at weekly intervals from 60 days before expected calving (s. 60 group, 3 primiparous and 4 multiparous cows). The supplementation lasted for 45 days after calving. The supplementary vitamin A was blended into the concentrate.
Sampling and analysis Fifty to hundred milliliter of colostrum and milk samples were collected. Colostrum samples were taken at the first milking after calving. On 5, 15, 45 and 90 days after calving, samples were collected at 0800h. Blood of calves was collected from the jugular vein by using heparinized vacuum tubes on birthday before colostrum feeding, and 5, 15, 45 and 90 days of age. The blood was centrifuged at 3000rpm for 15min and plasma was separated. Colostrum, 
Results
Still-birth, abortion and weakness of newborn calves was not observed in the experiment. Vitamin A concentrations in colostrum and milk are shown in Table 2 . Vitamin A concentrations in first colostrum samples were significantly higher than those on 5 days after calving in all groups (P<0.05).
The rate of decrease in concentrations became less from 5 days after calving. Vitamin A concentrations in colostrum and milk samples from cows of s. 30 and s. 60 groups were significantly higher than those of control group on 5 and 15 days after calving (P<0.01).
On 45 days after calving, milk samples from s. 60 group had significantly higher vitamin A concentrations than control group (P=0.06).
Vitamin A concentrations in colostrum and milk from primiparous cows were Effects of vitamin A supplementation and parity of cows on performances of calves are shown in Table 4 .
No significant effect of vitamin A supplementation for cows on liveweight, daily gain and feed intake of calves was observed. Liveweight of calves borne by multiparous cows was significantly higher than those by primiparous cows in every stage. Intake of calf starter and hay of calves from multiparous cows were higher than those from primiparous cows during 46-90 days after calving.
Correlation coefficients between plasma retinol concentrations and performances of calves are presented in Table 5 . Plasma retinol concentrations on 90 days of age were positively correlated with liveweight on 90 days of age and daily gain and calf starter intake from 46 to 90 days of age, and the correlation coefficients were significant.
Discussion
Blood et al. 2) reported that large amount of vitamin A was secreted into mammary gland of cows near parturition to supply newborn calves with vitamin A in colostrum. The increase of plasma vitamin A concentrations of calves during the first 5 days might have reflected the vitamin A supply from colostrum (Table   3) . Both s. 30 and s. 60 cows had significantly higher vitamin A concentrations in colostrum and milk than control cows on 5 and 15 days after calving (Table 2) .
On 45 days after calving, only s. 60 cows had significantly higher vitamin A concentrations than control cows. Long term vitamin A supplementation for ewes during pregnancy increased vitamin A concentrations in the liver prior to parturition and in the milk on 40 days after lambing6). The longer vitamin A supplementation for cows before calving might have KUMAGAI, CHAIPAN and MITANI kept vitamin A level in milk higher at the peak of lactation when large amount of vitamin A was transferred into milk. No significant difference of plasma retinol concentrations among treatment groups was observed in any stage (Table 3) . Periparturient vitamin A supplementation to cows might not have contributed to increasing plasma retinol concentrations in newborn calves. These results coincided with the observations in previous report that supplemention of vitamin A to ewes during pregnancy did not increase plasma retinol concentrations but liver vitamin A concentrations in fetuses and weanlings in spite of the increase of vitamin A concentrations in milk6).
Vitamin A concentrations in first colostrum samples from primiparous cows was 2.3 times as high as those from multiparous cows ( Table 2) however, did not increase plasma retinol concentrations in the calves born (Table 3) . Neither did the difference of sire breeds, which was Japanese Black or Holstein Friesian, affect plasma retinol concentrations of calves. The calves from multiparous cows had higher liveweight in each growing stage and intake of calf starter and hay from 46 to 90 days of age (Table 4) . In the present study, primiparous and multiparous cows were mated with Japanese Black and Holstein Friesian, respectively. Mitani et al.10) reported that Holstein Friesian calves had higher birth weight than F1 calves and that the birth weight increased as far as the 3rd calving regardless of sire breeds. It is likely that both parity of cows and sire breeds influenced liveweight of calves in this experiment.
Vitamin A supplementation for cows did not improve performance of liveweight gain of calves since the calves from control group ingested at least 4,300IU/day vitamin A from whole milk which was higher than the requirement of calves weighing 75kg or less1). (Table 5) . It is likely that calves that ingested more calf starter had higher plasma retinol concentrations and daily gain. In summary, supplementary vitamin A for dairy cows from 60 and 30 days before expected calving date to 45 days after calving did not increase plasma retinol concentrations in cows except for 1 day after calving7), but vitamin A concentrations in colostrum and milk 45 days after calving so far. The supplemented vitamin A might have little effect on maintenance of plasma retinol level of cows around calving but be transferred into colostrum and milk. The supplementation for cows did not increase plasma retinol concentrations, liveweight and feed intake of their calves. Although vitamin A concentrations in colostrum from primiparous cows were higher than those from multiparous cows, it did not increase plasma retinol concentrations in the calves born. Further study should be done to investigate the cause of the effect of parity on vitamin A secretion in colostrum.
